Abstract-This paper discusses the techniques and methods in developing a web-based auction site which integrates behavioral targeting into its design. This paper further presents and explains several theorems in achieving behavioral and intuitive approaches to online auctioning process.
I. INTRODUCTION
Auction is defined as a public sale of items to the highest bidder [1] . Online auction differs in that it uses the Web to sell products and let interested buyers bid for a particular item. An online auction has a wide variety of items available and serves as a storefront wherein sellers can promote everything (Montaldo [5] . Further, Montaldo [5] presented two types of online or internet auctions: (1) business-to-person in which the site itself has physical control of the item and also receives payment for sold good, (2) person-to-person wherein the individual sellers or smaller businesses possesses the merchandise and offers it for auction directly to consumers; after the last and highest bid, it will be the duty of the seller to deal with the buyer directly and arrange for payment and or delivery.
A. The Behavioral Approach
Analyzing consumer's behavior plays a significant role in the context of e-commerce, more specifically in online auctions. It would be beneficiary for consumers if they are provided with information that is relevant to their interests. This process of evaluating consumer's behaviors is known as behavioral targeting (BT). In this process, information on the browsing behavior, such as searches made or page visited, user profiles, from online activities are being collected in order to somehow predict what items are of their interest and are then delivered with timely ads (VanBoskirk [9] ; Koran et al. [3] ; What_is_BT [11] . Behavioral targeting gives an edge in that it offers consumers merchandise that can most likely influence him to buy the said merchandise. Simply put behavioral targeting provides the following benefits to consumers: (1) receive only content or ad that is germane to them, and (2) gain a better online experience, which means that they will not waste time on looking for items they want because it is already provided for them. For the advertisers and or sellers, BT also offers benefits namely the following: (1) recognize consumers that are attracted to their items, (2) supply relevant ads which most likely influence their prospected buyers on purchasing the item, and (3) enhance advertising performance, reduces waste, and more importantly increase their return of investment (HowToTarget [2] ).
B. Intuition Approach
Intuition is a term, which refers to the perceiving of the truth of something immediately without reasoning or analysis (Webster's Universal Dictionary and Thesaurus, 2002). In connection to this, intuitive user interface denotes an interface that is readily understandable to its users without the need of special knowledge (Baerentsen [1] ). Baerentsen said that "Anybody can walk up to the system; see what kind of services it affords, and what should be done in order to operate it. While operating the device, navigation and manipulation of the system interface should proceed without the need for conscious awareness of the sensorymotor operational aspects of the interface." Furthermore, Baerentsen [1] said that an intuitive user interface supports learning of the operation and functions offered by a system, which are yet unknown to the user, but in a way that it is not perceived as "teaching".
According to a web usability consultant, Niekelsen [6] , an intuitive user interface must consider the usability of the system thus, should have these components:
• Learnability, how the user accomplishes the basic task in the first encounter of the interface.
• Efficiency, how quickly the user performs the task after learning the interface.
• Memorability, how easily reestablish proficiency when users return after a period of not using the interface.
• Errors, how many errors do users make and how it can be easily recovered.
• Satisfaction, how pleasant is it to use the interface.
Achieving these components of usability will more likely establish an intuitive user interface. Niekelsen [6] quoted:
"To design an easy-to-use-interface, pay attention to what users do, not what they say. Self reported claims are unreliable, as are user speculations about future behavior."
In addition, in designing a user interface, Lidwell and Butler [4] recommend making use of the 80-20 rule which states that 80 percent of the effects generated by a large system are brought about or caused by 20 percent of the variables in that system. This is useful in focusing resources thus, allowing for greater efficiency in design. Since all elements in design are not created equally, the 80-20 rule can be used to assess the value of elements and target areas for redesign and optimization. Non-critical functions that are part of the less important 80 percent can therefore be minimized or removed all together from the design in favour of efficiency.
II. COMMON THEOREMS USED

A. Bayes' Theorem
This theorem, named after the Reverend Thomas Bayes who started work on it is often used to compute posterior probabilities given observations. For instance, if a person is given a set of symptoms, the theorem can be used to compute the probability that a proposed diagnosis is correct. Bayes' theorem relates the conditional and marginal probabilities of events A and B.
Here P (A|B) is the likelihood of A given fixed B. So using this theorem, one may be able to surmise the likelihood of a user's preference given previous information B.
Another application is in the auto-categorizing of items wherein one may be able to find the likelihood of an item belonging to a certain category 'A' based off the frequency of words 'B' found in its description. What this means is that one is able to check for the most likely category that an item belongs to based of the frequency of words in its description that are related to said category.
B. Relative Frequency of Choice
As the name states, frequency of choice is relative to each person. One person makes different frequent choices than others. By keeping tabs on frequent choices made by a user, one is able to surmise or get a general idea of his interests. This is also integrated into the system and used to check what kinds of items a user has general interest in. (Pruitt & Adlin [7] .
The idea of keeping tabs can also be used in autocategorizing (perhaps coupled with Bayes' Theorem) of items simply by checking the number of times certain keywords turn up in an items description, which the system then uses to decide where to assign a certain item.
C. Argumentum ad populum
Argumentum ad populum, which is Latin for 'appeal to the people' is another framework for the behavioral targeting. While the phrase is better known as a logical fallacy based on how many people believe in it, it is from there where we can conclude that having many people interested in it will cause others to, at the very least, become interested in it as well. A hot item may be something that a user is looking for so the system incorporates this and shows the user the popular (most looked at) items in various categories, because one of them may very well pique his interest. (Tan [8] )
D. Aesthetic Relativity
I-Bid also made use of sociology's theory of taste, which defines as being relative. So while different persons may have different tastes, some might also share the same. It is in this regard that the proposed system suggests items that have been previously viewed by other users who also viewed the current item being viewed by the current user. So if User A shares similar tastes with User B (an assumption made based on the fact that they've looked at the same item), User A might also be interested in other items viewed by User B. (Lidwell & Butler [4] ) Finally, the system also recognizes that since other persons have different tastes as well, a user might be interested instead with other items similar to the one he is currently looking at. In this regard the system also suggests similar items.
E. Aesthetic Usability Effect
The Aesthetic-Usability Effect is a condition whereby users perceive more aesthetically pleasing designs to be easier to use than less aesthetically pleasing designs, regardless if they are in fact easier to use or not (Lidwell & Butler [4] ).
The system also made use of this effect in its design in order to make users feel more comfortable and at ease with the interface.
III. THE I-BID
i-BID is an online auction site being developed applying behavioral targeting function and an intuitive user interface. Among the behavioral targeting functions included in the development of i-BID are:
• Listing the most looked up items in a product category • Listing auctioned items that match the interests of a user as he/she has provided in his/her user profile • Listing of items based on the user's online habits only within the system • Listing items that were previously viewed by other users who have viewed the current item being looked at by the current user • Listing related items, for example, auctioned items that are of the same brand or model with the currently viewed item While more of a feature, the entire system is built with an organized interface. It is integrated with Web 2.0 standards and applying AJAX. The system uses PHP for its functional content and MySQL for database purposes. The project strongly makes use of PHP sessions as well as cookies for most of the behavioral function.
Because the system needs to generate income for its daily operations, i-BID offers advertising for businesses. Businesses will only be allowed to advertise but are not allowed to post items on the auction site like the regular sellers. See fig. 1 for the i-BID's homepage. Among the limitations of iBID is that it is designed not to handle online payments. It only acts as a platform for the seller and the buyer to conduct their business. This means that monetary transactions for payment of goods will be based upon the agreement of both parties and that the system shall not handle monetary transactions in any way.
IV. METHODS USED IN BEHAVIORAL TARGETING
A. String Search Algorithm with Boolean Logic
The system made use of a simple string search algorithm that simply returns items that match the string being searched based on the number of matching strings. However, the algorithm will not ignore other items with less string matches, and will instead display them as near matches. It will also incorporate Boolean logic into the searches to allow users to have more control and accuracy over searches.
B. Breaking String into Words
This method is for breaking down entire blocks of text into individual words which results in an array of words. It checks mainly for whitespace or any other word delimiter specified, and will also check for Boolean operators. Boolean operators will still be stored in the word array and will be used when this array is utilized in a search. This algorithm is a fundamental to the other algorithms which require the breakdown of entire blocks of text.
The source for the string to be broken down varies depending on the process making use of it. So it can either come from user input, or from stored data in the DB.
The 'lastpoint' variable is basically the last point with a character that's not a delimiter. So in the phrase "ABCD EFG", the last point at first would be 'A', so when it's exploded everything from A to the character before the whitespace is cut forming a word. The next 'lastpoint' should be E. If the string is empty, then as seen in the flowchart, the algorithm should return an empty array which is to be handled by the module it returns to.
The array in the two processes which cut characters from lastpoint refer to the same array, the two processes are separated because the process flow to the right handles the storage of Boolean operators. Delimiter here refers to white space as well as other characters that signify the beginning of another word (like comma, colon, semi-colon, etc.).
C. Determining User's Interests
This method as well as the rest will make use of the two previously mentioned algorithms.
What this algorithm does is check a user's text description of his interests, breaks this down into words, omit any common word, and then store the remaining words in the database as tags that are of interest to a user (as in items that relate to those tags are of interest to a user).
D. Search Algorithm
The Search Algorithm will make use of the array of words resulting from the previous algorithm. It then runs through this array of words and checks the number of words. From there it decides to do a regular search or a Boolean search. Although the Boolean AND and OR searches are done automatically, if the word array contains a Boolean operator, it will strictly follow that operator (i.e. the phrase 'red plastic screwdriver' would result in a search for 'red AND plastic AND screwdriver' as well as 'red OR plastic OR screwdriver', however the phrase 'red + plastic screwdriver' would result in a search for 'red AND plastic AND screwdriver' as well as 'red AND plastic OR screwdriver').
There is no need to check whether the search string is empty, since the system should be able to inform a user that his search field is empty before sending the data to the server with the Submit button, using AJAX.
If no results are found, the process still points to the display symbol as it merely sets the Search Result value to "No Results Found" but will not display this in the span of the process. This will instead be displayed in the next step as indicated in the flowchart.
E. Displaying Items Based on User's Interests
This method makes use of the result of the previous algorithm and then runs it through the database in order to find items which share tags that are of interest to a user.
F. Tag Generation
Tag generation is the process of breaking down an items description and name, and then proceeds to omit common words before storing the remaining words in the database as tags.
Since this occurs after a user clicks on the 'Submit' button in order to upload an item, there is no need to retrieve the item name and description from the database as it is already on hand. It is however stored in the database for use in other modules.
Once it has been broken down, the resulting array of words is then checked, hence the looping and checking of each element in the word array. A multidimensional array will also be created which will store a word and its respective repetition count (how many times it appears in the word array). If a word is not to be omitted and is unique an entry is created for it in the multidimensional array with its repetition count set to 0. If it already exists (hence not unique), then there is no need for a new entry to be added to 'countWords', but simply increment the respective repetition count value by one.
G. Tag Cloud Generation
Tag clouds are basically groupings of tags related to an item, with the more relevant tags (more recurring) given prominence. What this algorithm mainly does is to give prominence to more related tags when displaying.
Since the data is already sorted when generated as a tag cloud, the top tags are the ones on top of the array with the least at the rear/end.
H. Displaying Popular Items
This method is for displaying popular kinds of items based on search tags from the previous day. It obtains the search tags (tags of results from items searched) from the previous day of all users, then stores these results and checks them for number of recurrences to indicate the most popular tags. The top 10 most popular search tags are then searched for in the database (find items that have these tags). These items are then themselves checked for the number of shared tags (sorted based on common tags) and the top results are displayed.
Search tag array is simply the array where you store the retrieved tags from the Searches table. There shouldn't be any problem if the number of items does not reach ten as the system will just take the top tags. The top 10 is simply the limit of tags or items the system will take for these processes. This is done with performance in mind, since if there are too many tags or items to process, then this could potentially bog down the system.
I. Auto-categorization
For auto categorization which makes use of tags to categorize items. If there aren't any tags yet for a category, it looks up associated words in a table to determine the correct category. The data is stored in multidimensional arrays for looping purposes as well as to easily keep track of the points a category gets (which determines where an item belongs to).
J. View Auctions Other Users Bid On
This method is for checking the other auctions that current bidders of an auction have bid on in the past. This algorithm only searches for active bids (hence these auctions are active) as it would be pointless to search for auctions that are already closed.
Note that the 'count' variable here is for the loop while 'auction count' is used to determine the recurrence of an auction. This is used to determine which auctions are more related (based on group interest of the bidders) to the current auction.
K. View Similar Items
This method is for viewing similar items, which are items that share the same tags as the currently viewed item.
L. Preemptive Search (Recommendations based on previous searches)
This is the method for showing newly added items that match the tags of the previous search results of a user. Sorting is based on the number of previously searched tags that are present in an item.
M. Sort Algorithm
Modifications may occur based on the data to be sorted but these are simply to the values assigned to the variables. The first process will call the second process to the right in order to sort the elements in the array. The right element becomes the pivot element. Returned value 'i' is such that all elements lower than pivot element come before it, all elements greater than the pivot element come after it. This method checks if there at least two values to be sorted.
V. OTHER DATA SOURCES
A. Acquisition of the price of an item for the 'Setting the Buyout Price' Module
The data needed will be acquired from Amazon via the Amazon Promotions RSS Feed which is available through the Amazon Associate Web Service. This RSS Feed is available at http://www.amazon.com/Product-RSSFeeds/b/ref=sc_fe_c_0_12738641_12?ie=UTF8&node=39005 2011&no=12738641&me=A36L942TSJ2AJA. Since RSS is an XML based format, the information found in it can be processed easily with PHP because of the way XML's output is formatted.
It is necessary to sign up for Amazon, as an access key to the Amazon Web Service (AWS) is required in order to make use of the feed. The user name, password, and access key of the created account will be used in the PHP script to connect to the AWS. This information will be final and there will be no need to create further Amazon accounts.
B. Acquisition the exchange rate for the 'Currency Conversion Module'
The data needed will be acquired from the European Central Bank's Exchange Rate XML Feed found at http://www.ecb.int/stats/eurofxref/eurofxref-daily.xml. This information is always up to date so concerns regarding accuracy should not be an issue.
I-BID made use of the European Central Bank's feed since the Central Bank of the Philippines does not have an XML feed for the exchange rates. What this means is that conversion will be done with respect to the Euro (i.e., conversion flows from Philippine Peso to Euro to the desired currency).
Apart from the Philippine Peso, the system accepts the following currencies; the US Dollar, the Canadian Dollar, the Hong Kong Dollar, the Japanese Yen, and the Euro, all of which are found in the XML feed.
The PHP script for acquiring the data will be very similar to the one used in acquiring the data from the AWS feed except that instead of an item price, the script will obtain the exchange rate of the specified currencies with respect to the Euro. See fig. 2 for the flowchart.
VI. HARDWARE, SOFTWARE AND PEOPLEWARE CONSIDERATION
i-BID should be hosted on an Apache sever with support for PHP 5 and up as well as MySQL DBMS by an offshore service to minimize expenses. For running it on a local machine, users may use WAMP. Other browsers especially text browsers are not officially supported but as long as they are JavaScript enabled and can make use of the JavaScript object 'XMLHttpRequest' then they should be able to handle the system. Outdated versions of the four common browsers are not supported and users are required to update to at least Mozilla Firefox 1.5, Opera 9, Microsoft Internet Explorer 7, and Safari version 3 in order to fully experience i-Bid. Since i-Bid only requires that the browser is capable of supporting AJAX, a user may make use of any Operating System, provided that it has the supported browser installed. A computer with a Pentium III processor or equivalent, 256mb of RAM, as well as an internet connection of at least 128kbps will be needed in order for users to have a good hassle free experience.
Users can access i-Bid using the latest version of the four popular browsers (Mozilla Firefox, Opera, Microsoft Internet Explorer, and Safari). However, because of the way some browsers handle AJAX, an example of this is most of Google's web applications and Opera, users browsing the site will possibly experience minor differences between browsers though these differences will only be cosmetic and should not affect the functionality of the site. The administrator and moderator should have adequate knowledge of the system in order to administer the system properly. The maintenance personnel should be familiar with PHP, MySQL, as well as Javascript and XML as implemented in AJAX. Since the system is developed using the ModelView-Controller Architecture (MVC), maintenance personnel need only be familiar with the aspect of the system that they are tasked to maintain. Hence those tasked with maintaining the 'business rules' of the site need only be knowledgeable in PHP and MySQL, while those responsible for the design aspect need only be familiar with AJAX and general web page design.
VII. TESTING AND EVALUATION
An evaluation and beta testing was done to a group of 32 testers to validate the behavioral and intuitiveness of the proposed system. The following are the components of the Intuitiveness Evaluation: a. overall impression of the site, b. layout and page set-up, c. Ease and intuitiveness of navigation, d. use of colors. On the other hand, a separate survey is used to validate the how iBid is effective in terms of its behavioral targeting approach.
The respondents were also asked to rate the Overall Impact of the Site based on four general criteria namely: Overall Impression of the site, Layout and Page Setup, Ease and Intuitiveness of Navigation, and the Use of Colors. It was highly rated in the Ease and Intuitiveness criterion. This means that the site has met one of its two main goals, which is intuitiveness.
The respondents were asked to rate the impact of the behavioral targeting functions based on the two criteria, which are the Accuracy of the Auto-categorization and the Efficiency of Behavioral Functions. The general impact of the behavioral targeting functions of the site is fairly high; with the Accuracy of the Auto-categorization getting 7.91 points and the Efficiency of Behavioral Functions receiving 8 out of the perfect 10 points.
VIII. SUMMARY AND RECOMMENDATION
The site has met the goals they have set on intuitiveness and behavioral functions. The respondents who have tested the site had positive feedbacks and this proves that the site is effective in implementing its intuitive and behavioral functions.
The proposed system offers the following benefits: because this proposed system is based on choice and interest of a user, products that they will most likely buy/bid will be easily available to them; users will be having a better surfing experience with an intuitive user interface; similar items can be viewed so that the user will be able to compare prices; online habits (e.g. previous searches of a user) will also be used for the behavioral targeting functions in the proposed system; auto-categorization will also be available to users who will be uploading items for auction; a currency converter will also be available to users for a hassle-free bidding; and interests of users can easily be updated by updating his/her profile.
All information needed by the system for the purpose of behavioral targeting shall be acquired legally and morally. This means the system shall not intrude upon the privacy of the user by tracking his or behavior outside of the site or by employing other methods that would provide the same result. All information gleaned by the system for behavioral targeting purposes shall be acquired within the site and with the knowledge and consent of the user.
The system will secure the privacy of both sellers and buyers while using the system. As an added feature, it will prevent as much as possible known online auction fraud particularly shill bidding, bid shielding, and misrepresentation in order to discourage criminals from using the system to victimize users. It will also prohibit the creation of multiple accounts by the same user. This will assure the bidders that the auction of the item will not be manipulated by the seller.
A thorough review of the database architecture is currently conducted for large and bulk auctions. It is further to be enhanced to apply the theory of negativism and further streamline and apply any advanced and complex search criteria.
Research on behavioral functions should be more extensive. An anti-fraud function would also help so that the proposed system will be more secured.
